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DETAILED ACTION 

Acknowledgement of Amendment 

1 . Applicant's Amendment, of September 2, 2009, is acknowledged. Claims 7, 1 2, 
16, 18, 20 and 22 are canceled. No claims are added. Claims 1-6, 8-11, 13-15, 17, 19 
and 21 are currently pending. 

2. The amendments to at least claim 8 and to the specification are acknowledged. 
The objection to the drawings related to claim 8 are therefore withdrawn. 

3. The amendments to the claims correcting minor informalities are acknowledged. 
The previous objections to the claims for minor informalities therefore withdrawn. 

Priority 

4. Receipt is acknowledged of foreign priority documents submitted under 35 
U.S.C. 1 19(a)-(d). The certified Japanese language copy of JP 2004-040405 was 
received from the International Bureau on 6, 2006. The verified English Language 
translation was received on September 2, 2009. 

Claim Objections 

5. The following claims are objected to because of the following informalities: 

a. The phrase "flat part in said glass substrate" of claims 1 , 8 and 9 implies 
that elements are within the glass substrate. It is noted that this phrase was 
previously objected to in claim 3, and claim 3 was amended to read "flat part of 
said glass substrate." 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-6 and 8-11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Then et al., U.S. Patent No. 5,568,013, in view of Syms, U.S. 
Patent No. 7,294,954 B2. 

8. With regard to claim 1, in figures 13-17, Then discloses a photomultiplier 
comprising: an enclosure (80) having an inside kept in a vacuum state, said enclosure 
whose at least part is constructed by a glass substrate (98) having a flat part; a 
photocathode (90), accommodated in said enclosure (80), emitting a photoelectron to 
the inside of said enclosure in response to light captured through said enclosure; an 
electron multiplier section (16), arranged on a predetermined area of the flat part in said 
glass substrate (98), for multiplying in a cascading manner the photoelectrons emitted 
from said photocathode; and an anode (104), arranged on an area excluding the area 
where said electron multiplier section (16) is arranged on the flat part in said glass 
substrate (98), for taking out electrons having arrived thereat among electrons multiplied 
in a cascading manner in said electron multiplier section (16) as a signal (col. 6, line 62 
-col. 7, line 36). 

9. Then does not expressly disclose that said anode is comprised of a silicon 
material. 
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10. Syms, in figure 4a, teaches a photomultiplier having an anode (405) where the 
anode is comprised of a silicon material (col. 3, line 22; col. 7, lines 9-28; 405 having 
same hatching as silicon members 401 and 407). 

11. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the Then photomultiplier where said anode is comprised of a 
silicon material, as taught by Syms, so that the anode can be constructed at the same 
time as the electron multiplier section. 

12. With regard to claim 2, in figures 13-17, Then discloses that said enclosure (80) 
comprises a lower frame comprised of a glass substrate (98); an upper frame (86) 
opposing said lower frame; and a side wall frame (40), provided between said upper 
frame (98) and said lower frame (86), having a form surrounding said electron multiplier 
section (16) and said anode (104) (col. 6, line 62 - col. 7, line 36). 

13. With regard to claim 3, in figures 13-17, Then discloses that said electron 
multiplier section (1 6) and said anode (1 04) are arranged on the flat part of said glass 
substrate (98) while in a state separated by a predetermined distance from said side 
wall frame (40) constituting a part of said enclosure (80) (col. 6, line 62 - col. 7, line 36). 

14. With regard to claim 4, in figures 13-17, Then discloses that said side wall 
frame (40) is comprised of a silicon material (col. 3, lines 48-61). 

15. With regard to claim 5, in figures 13-17, Then discloses that said upper frame 
(86) is comprised of a glass material (col. 7, lines 8-9). 

16. With regard to claim 6, in figures 13-17, Then discloses that said electron 
multiplier section (16) is comprised of a silicon material (col. 3, lines 48-61). 
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17. With regard to claim 8, in figures 13-17, Then discloses that said electron 
multiplier section (16) is comprised of a silicon material (col. 3, lines 48-61), said 
electron multiplier section (16) and said anode (104) are in direct contact with and fixed 
to the flat part in said glass substrate (98) (col. 6, line 62 - col. 7, line 36). 

18. With regard to claim 9, in figures 13-17, Then discloses that said electron 
multiplier section (16) and said sidewall frame (40) are comprised of a silicon material 
(col. 3, lines 48-61), said electron multiplier section (16), said anode (104) and said side 
wall frame (40) are in direct contact with and fixed to the flat part in said glass substrate 
(98) (col. 6, line 62 - col. 7, line 36). 

19. With regard to claim 10, in figures 13-17, Then discloses that said upper frame 
(86) is comprised of a glass material (col. 7, lines 8-9); and wherein said upper frame 
(86) is in direct contact with and joined to said side wall frame (40) such that said upper 
frame (86) and said lower frame (98) sandwich said side wall frame (40) therebetween 
(col. 7, lines 25-33). 

20. With regard to claim 11, in figures 13-17, Then discloses that said upper frame 
(86) has a transmitting window for taking light into said enclosure (80) (col. 7, lines 8-9). 

21. Claims 13, 15 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Then and Syms as applied to claims 1 and 2 above, in view of 
Burlefinger et al., U.S. Patent No. 6,492,657 B1. 

22. With regard to claim 13, in figures 13-17, Then discloses a method of 
manufacturing the photomultiplier according to claim 2, said method comprising the 
steps of: preparing said lower frame (98), comprised of a glass material, constituting a 
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part of said enclosure (80); preparing said side wall frame (40) constituting a part of said 
enclosure (80), said side wall frame being formed together with said electron multiplier 
section (16) by etching a single silicon substrate; preparing said upper frame (86) 
constituting a part of said enclosure (80); and fixing said side wall frame (40) to said 
lower frame (98) together with said electron multiplier section (16) and said anode (104) 
while making said side wall frame (40) be in direct contact with said lower frame (98) 
(col. 3, line 48 - col. 4, line 8; col. 6, line 62 - col. 7, line 36). 

23. Then does not expressly disclose that the anode is formed together with the side 
wall frame and the electron multiplier section. 

24. Burlefinger, in figure 1 , teaches a photomultiplier having a side wall frame (21 ) 
being formed together with an electron multiplier section (24/26) and an anode (22) by 
etching a single silicon substrate (col. 2, line 42 - col. 3, line 43). 

25. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the with the method disclosed by Then, where the anode is 
formed together with the side wall frame and the electron multiplier section, as taught by 
Burlefinger, because forming these elements together greatly simplifies that 
construction of the device. 

26. With regard to claim 15, in figures 13-17, Then discloses a method where said 
upper frame (86) is comprised of a glass material; and wherein said upper frame (86) is 
in direct contact with and joined to said side wall frame (40) such that said upper frame 
and said lower frame (86) sandwich said side wall frame (40) therebetween (col. 6, line 
62 -col. 7, line 36). 
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27. With regard to claim 17, in figures 13-17, Then discloses a method where said 
upper frame (86) is formed with a transmitting window for taking light into said enclosure 
(80) (col. 7, lines 8-9). 

28. Claims 14, 19 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Then, in view of Burlefinger. 

29. With regard to claim 14, in figures 13-17, Then discloses a method of 
manufacturing a photomultiplier comprising an enclosure (80) constructed by a lower 
frame (98), a side wall frame (40), and an upper frame (86), while having an inside kept 
in a vacuum state, a photocathode (90) accommodated in said enclosure (80), an 
electron multiplier section (16) accommodated in said enclosure (80), and an anode 
(104) at least partly accommodated in said enclosure (80), said method comprising the 
steps of: preparing said lower frame (98), comprised of a glass material, constituting a 
part of said enclosure (80); preparing said side wall frame (40), comprised of a silicon 
material, constituting a part of said enclosure (80); preparing said upper frame (86) 
constituting a part of said enclosure (80); and fixing said side wall frame to said lower 
frame while making said side wall frame (40) be in direct contact with said lower frame 
(98) (col. 3, line 48 - col. 4, line 8; col. 6, line 62 - col. 7, line 36). 

30. Then does not expressly disclose that the anode is comprised of a silicon 
material. 

31 . Burlefinger, in figure 1 , teaches a photomultiplier (20) having an anode (22) 
comprised of a silicon material (col. 2, lines 42-52). 
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32. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the Then photomultiplier device where the anode is 
comprised of a silicon material, so the anode can be formed from part of the silicone 
substrate (40), reducing cost and simplifying manufacture. 

33. With regard to claim 19, in figures 13-17, Then discloses a method where said 
upper frame (86) is comprised of a glass material; and wherein said upper frame (86) is 
in direct contact with and joined to said side wall frame (40) such that said upper frame 
and said lower frame (86) sandwich said side wall frame (40) therebetween (col. 6, line 
62 - col. 7, line 36). 

34. With regard to claim 21, in figures 13-17, Then discloses a method where said 
upper frame (86) is formed with a transmitting window for taking light into said enclosure 
(80) (col. 7, lines 8-9). 

Response to Arguments 

35. The Applicant has submitted a verified English language translation of Applicant's 
foreign priority document JP 2004-040405, filed in Japan on February 17, 2004. 
Applicant argues that the reference, Syms (U.S. 7,294,954), should not be considered 
as prior art in the present application under any section of 35 U.S.C. § 102, because the 
U.S. filing date of Syms is January 1 0, 2005. 

36. The Applicant is entitled to the priority date of February 1 7, 2004, for any features 
of the present invention that were disclosed in JP 2004-040405 (see MPEP 201.15). 
The English language translation of JP 2004-040405 has been closely considered. 
However, the claim limitation of former claim 7, now incorporated into claim 1, that "said 
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anode is comprised of a silicon material" is not disclosed by JP 2004-040405. As a 
result, this feature will not be entitled to the priority date of February 17, 2004, but rather 
to the PCT filing date of February 16, 2005, where this feature was first disclosed. 

37. It is noted that in the English language translation of JP 2004-040405 disclosed 
that substrates comprise a silicon material (claims 4 and 8, [0008, 0011, 0013, 0015, 
0019, 0021, 0031 and 0036], etc.), that films (60 and 61) comprise a silicon material 
[0031] and that the electron multiplier section (31) comprises a silicon material. The 
anode is described in at least claims 1,4,6 and 8, as well as in paragraphs [0002, 
0004, 0008, 001 1 , 001 3, 0022, 0025, 0039, 0040 and 0046]. None of these descriptions 
include the feature that the anode is comprised of a silicon material. In contrast, the 
specification of the present application, filed August 16, 2006, specifically describes the 
anode as comprising a silicon material (page 3, lines 24-25; page 4, line 2). 

Conclusion 

38. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

39. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

40. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas A. Hollweg whose telephone number is (571) 
270-1739. The examiner can normally be reached on Monday through Friday 7:30am- 
5:00pm E.S.T.. 

41 . If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (571 ) 272-2457. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

42. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/TH/ 

/NIMESHKUMAR D. PATEL/ 

Supervisory Patent Examiner, Art Unit 2879 



